Although Massive Open Online Courses (MOOCs) have been reported as an effective educational tool offering numerous opportunities in online learning, the high dropout rates and the lack of learners' motivation are factors concerning researchers and instructors. The one-size-fits-all instructional approach that most courses follow, failing to address the individual needs of learners, has been seen as their weakest point. Recent efforts focus on the inclusion of active learning pedagogies in MOOCs to stimulate the interaction among the participants and to keep them engaged. However, taking into account that in these massive contexts the learners face several issues while trying to keep up with the course, the incorporation of active learning strategies may introduce additional problems to the learning process. This study explores the problems that learners experienced in a MOOC implementing collaboration and gamification strategies. As the results reveal, the introduction of collaborative learning activities can generate additional problems to learners and for that reason, a careful design and a proper scaffolding is needed in an early stage to overcome the problems that will occur. No significant problems were reported regarding the implementation of gamification elements.
Introduction
Massive Open Online Courses (MOOCs) have transformed online learning byoffering learning experiences without geographical and cost restrictions [1] . Although MOOCs present rich and diverse educational materials and enable connecting individuals all around the world, not all MOOC learners fully benefit from these opportunities. Many learners face difficulties in understanding the concepts and completing the assignments, thus leading to student disengagement and course abandonment [1] . It has been suggested that the aforementioned problems are related with the lack of solid pedagogical frameworks in MOOC environments [2] . Most courses follow a one-sizefits-all instructional approach and fail to address the individual needs of learners [1] .
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The application of more active learning pedagogies may help address the aforementioned problems in MOOCs. Active learning is a pedagogical approach defined as "the instructional activities involving learners in doing things and thinking about what they are doing" [3] . Recent efforts focus on the inclusion of active learningpedagogies in MOOCs to stimulate the interaction among the participants and promote their engagement [4] . However, these strategies may have some adverse effects; according to a study of [5] , many students found the learning process more stressful and unpleasant due to their lack of experience in working with active learning strategies.
Common difficulties faced by MOOC learners have been previously explored [1, 6, 7] , mostly using post-course surveys [8] [9] [10] [11] [12] or interviews [13, 14] . According to such studies, the main reasons for learners to disengage and/or to drop out of the courses are (i) the lack of time, (ii) the absence of support and feelings of isolation, (iii) the lack of previous knowledge and learning skills, (iv) unchallenging course design, and (v) the failure to understand the course content. However, most of the reviewed works did not focus on MOOCs implementing active learning strategies beyond discussion forums and peer reviews.
In this study we analyze the problems reported by the learners in a MOOC implementing a set of collaborative activities (i.e., two group activities, acollaborative glossary, and two peer reviews) and gamified activities associated with optional tasks. Collaborative learning and games (currently extended to gamification 1 ) are two strategies promoting the learners' active learning [3] . The underlying research question guiding this work is: Which problems do learners experience in a MOOC implementing active learning strategies?
This paper is structured as follows. The next section explains the design of the study including the research methodology and the data gathering sources and techniques. Next, the findings from the analysis are presented and the results are discussed. Finally, the paper draws some conclusions along with limitations and ideas for future research.
Methodology

Research Design
The present study attempts to address the following research question (RQ): "Which problems do learners experience in a MOOC implementing active learning strategies?". To thoroughly explore this topic, the RQ has been subdivided into two informative questions (IQ): 1. What were the problems faced by the learners who completed the course successfully? 2. What were the problems faced by the learners who dropped out of the course? In order to answer these questions, we applied a mixed method approach and more specifically, a Convergent Parallel Design [15] . According to this design, qualitative and quantitative data were collected and processed to provide a more comprehensive interpretation of the information gathered and a better exploration of the research question.
Context of the Study
The study was conducted in a MOOC offered by a Spanish university and deployed in the Canvas Network platform. The course topic was translation in the field of business and economics. The course spanned eight weeks. Each module mainly consisted of video lectures, readings, extra material/resources, discussion forums, optional and mandatory individual and/or collaborative activities. The certificate was issued to the participants completing all the compulsory activities (one per week). The estimated participant workload was 3 hours per week.
The course included two active learning strategies: gamification and collaborative learning. Regarding collaborative learning, the course included: one optional activity (in which learners created a collaborative glossary), two compulsory group activities (the learners were divided into groups of five-six members to prepare and submit a common proposal of (a) a set of terms and (b) a translation); and, two compulsory peer review activities (the learners had to review and evaluate activities done by other participants). Regarding the gamification component, eight badges and redeemable rewards (e.g., extra attempts in quizzes) were designed and incorporated together with optional activities (e.g., introduction of terms in the glossary, high quiz performance) in order to promote student active learning and engagement.
From a total number of 866 students who enrolled in the course, 169 of them completed the compulsory assignments and received the course completion certificate (19.52% completion rate). The three course instructors provided feedback and support to participants through private messages and discussion forums.
Data Collection and Analysis
In this mixed method study, multiple data sources were used (Table 1 ). To increase the rigor and the credibility of this study, several strategies were applied [16] such as: triangulation of six data sources, peer debriefing among the members of the research team especially during the refinement of the questionnaires' items and provision of deep descriptions of the context of the study.
Quantitative data were processed using the R Studio software and Microsoft Excel. Concerning the qualitative data, content analysis was employed using both etic and emic categories and themes during the coding process [17] . The emergent categories arose from the analysis of the answers of the learners and from the analysis of the course design. Following the Convergent Parallel Design, we triangulated the findings from both data sources to answer the two IQs that guided the analysis. These findings are presented in the following section, together with excerpts of evidence that support them. This section describes the main findings associated to the IQs mentioned in the previous section. Each finding is supported with different excerpts of evidence (see Table 2 ).
I.Q.1. What were the problems faced by the learners who completed the course successfully? From the evidence gathered, most of the problems reported by the learners were related to collaborative activities. At the post-questionnaire, 64% of participants reported problems regarding collaboration. Additionally, 16,9% of the learners mentioned difficulties in completing the group activities due to absence of communication among the group members and the different time-zones (see Table 2 , [Post_Quest]-A, B). The analysis of the discussion forums complemented the evidence coming from the post-questionnaire; the most intensively reported problem (N = 16 out of 29 entries) was about the collaborative activity in week 4. The fourth week was the one in which the collaborative activities were introduced. Learners indicated that only a few members of the groups were working and as a result additional effort was needed from the remaining active members (see Table 2 , [GeneralForums]-A, B). However, at the sixth week, in which the second collaborative activity was conducted, there were no more posts in the general forums reporting collaboration-related problems. The problems with the collaborative activities were further explored in the group forums which were created in the fourth and sixth week of the course to ease the communication among the members of the groups. During the fourth week, 944 messages were exchanged among the group members. From those, we encountered 23 posts that referred to problems with collaboration. These were posts regarding the absence of group members (out of the six members only two/three members were active) and had to do additional work to complete the activity (see Table 2 , [Group_Forum]-A, B), and posts regarding the division of the workload among the members. At the sixth week a total number of 1.219 messages were exchanged in group forums and only four of them reported problems caused by non-active group members.
The workload demanded in the course was another problematic aspect reported by many learners. At the post-questionnaire, 53% of learners reported difficulties in submitting the assignments on time. 12,7% of the participants affirmed in the openended question of the final questionnaire that the mandatory activities took much time, thus hindering the completion of the optional tasks. Furthermore, the majority of private messages to instructors (N = 14 out of 39 messages) was related to submission issues, where the learners asked for deadline extensions (see Table 2 
, [Priv_Mess]-A and [GeneralForums]-D).
Among the other problems identified by the learners, activity-related issues were prominent. In the post-questionnaire, 32% of the learners stated that they faced difficulties in understanding the course concepts. Also, 7,9% of the learners reported problems related to course assignments (such as (i) too much conceptual explanations with less practical application; (ii) difficulty to understand some concepts and complete the associated activities; (iii) problems in peer-review activities regarding the evaluation received; and (iv) the feeling of not being able to assist the group members (see Table 2 , [Post_Quest]-A, B). Similarly, the second most frequent reason for contacting the instructors through private messages regarded problems with the activities (N = 8 out of 39), where the participants were asking either for clarifications of the concepts, or for corrections of the obtained scores (see Table 2 , [Priv_Mess]-B). Forums also revealed posts about general course clarifications related to assignments' tasks or to the correct answers of the activities (see Table 2 , [GeneralForums]-C).
Additionally, many participants reported being puzzled about their next steps in the course (see Table 2 , [Priv_Mess]-C, D). Problems regarding technical difficulties (such as links that didn't work) were also mentioned (see Table 2 , [GeneralForums]-F and [Post_Quest]-C).
I.Q.2 What were the problems faced by the learners who dropped out of the course?
To discover if the problems mentioned above led some participants to drop out of the course in the intermediate weeks, we contacted via email with 468 dropout participants and we received 69 answers. In this study, dropout learners are considered those who filled out the first obligatory questionnaire but did not complete at least one obligatory submission by the end of the course.
The dropout learners reported insufficient time as the main reason of dropping out of the course (N = 44) stating among other reasons that "they could not combine their A. When I started the course, I had more time but with two jobs finally I had to leave it due to lack oftime B. Unfortunately, I did not evaluate the required time correctly, since my availability was much more restricted job responsibilities with the course requirements" (see Table 2 , e.g. [Drop-Quest]-A, B). The next most reported reason was the different student expectations about the course content and motivation (N = 10). A smaller group of participants (N = 9) stated learning difficulties as reasons for quitting the course such as problems with the concepts, the lower background knowledge and the need of extra support. Regarding the collaborative activities (which was reported as the main problematic issue of the learners who completed the course), posts related to that issue were not detected except from one participant expressing her preferences to work individually.
To obtain more insights about the possible reasons for dropouts, we explored their behavior in the course. Results show that most of them (N = 35) completed the first and/or second compulsory activities (quizzes in week 1 and week 2). However, only 30 reached week 4, from which a few participated in the first collaborative activity (N = 4). Moreover 13 learners interacted with gamification by claiming and earning at least one reward.
Finally, the private messages of dropout learners were explored as well as the answers provided by the instructors. The messages were sent at weeks 4, 5 and 6 to inform the instructors about the participants' intention to leave the course.
Discussion and Conclusion
This study explored the problems of MOOC learners in a course implementing active learning strategies aiming at stimulating the interaction among the participants and their general engagement. The findings suggest that (a) introducing active learning strategies can generate additional problems to learners and (b) issues that can be challenging for the learners who follow and complete a course can be different from those faced by the dropout learners. The aspect reported as most problematic from the learners who completed the course regarded the collaborative activities. Yet, we did not encounter many relevant complaints about this aspect the second time they had to submit a collaborative task. This suggests that problems regarding the organization of collaboration mainly appear the first time that the learners are exposed to this method and become less prominent after they learn how to deal with them. At the same time, given that the majority of the unmotivated or non-active learners had dropped out by the second collaborative activity, groups were probably composed of learners who engage more with the activity and with each other. Further work is needed, however, to determine whether the difference of reported problems between the course weeks is related to the composition of the groups and/or the type of collaborative activities. On the other hand, no problems were reported about the gamification implemented in the course. We need to consider, nevertheless, the fact that the gamified activities were associated with optional tasks and only the learners who were interested in getting rewards were involved in their attainment. Thus, further exploration is needed to analyze if compulsory gamified activities would pose barriers to the learners during their experience in a MOOC.
The evidence gathered revealed additional problems concerning time-related, activity-related and technical issues, which are also reported in the literature [9] [10] [11] [12] [13] [14] . However, while the results of the reviewed works relied on one single data source, our study followed a more thorough process, exploring the perspective of the student problems from multiple data sources. Moreover, unlike the results reported in [8, 10, 12] we found limited evidence regarding the lack of support as one of the barriers of the learners. This fact could be explained by the continuous help provided by the instructors and their timely responses to posts both in discussion forums and in private messages, an infrequent strategy in MOOCs. Among the total number of 156 messages posted in discussion forums by the learners, 269 answers were provided by the instructors with the maximum waiting time for a reply to be one day.
Our study points out that although active learning strategies can be challenging during the course, their inclusion under a careful design can help to overcome these challenges. Regarding collaborative activities, several group formation aspects and their adequate deployment for such massive, diverse and varied contexts should be taken into account. For example, one issue that should be considered is the possibility of grouping active learners with non-active ones, where a satisfactory design should come with alternatives. A study carried out in parallel to ours [18] discussed the benefits of homogeneous group formation to keep students engaged in the MOOC. Their results showed that, the second iteration of the collaborative activities were better, and that this could be partially due to the fact that the groups were formed using a better-informed data analytics algorithm, with data coming from the second half of the course (when most of the dropout learners had already abandoned). Concerning gamification, the design should challenge students and keep them motivated within the course. The positive fact of non-reported problems can be associated to design decisions, such as gamifying optional and diverse activities throughout the different weeks of the course, and to implementation decisions, such as placing the course gamification page inside the course interface and giving students the possibility of claiming the rewards once they completed the gamified conditions. Finally, a careful design should provide a proper scaffolding, as well, to overcome learners' problems. This can be achieved with the active presence of the instructor throughout the whole learning process both reactively, assisting the learners, and ideally proactively foreseeing problems that can arise and preparing the adequate reaction.
This study has limitations and further empirical work is required. First, still we need additional studies to detect learners' problems in a consistent way and to explore how to provide the adequate support. Second, self-reported data studied in this work were gathered only at the end of the course, when learners were already disengaged. During the course we only gathered evidence from the logs and the learners-to-learners and learners-to-instructor interactions. To overcome this limitation, in our next study we plan to explore learners' issues by collecting self-reported data in real-time during the course. Finally, the collaboration activities were compulsory while the gamified activities were associated with optional tasks. In short term, we will explore MOOC learners' problems in different contexts that implement active learning strategies.
